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1 . This office action, in response to the request for continued examination and the 
amendment filed 4/29/2008, is a non-final office action. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
4/29/2008 has been entered. 

Response to Arguments 

3. Applicant's arguments filed 4/29/2008 have been fully considered but they are 
not persuasive. Applicant states the prior art does not disclose generating a replica of a 
transmitted symbol for each of a plurality of subcarriers. The examiner disagrees. Sun 
discloses the process stated in the previous rejection of the claims. Paragraph 0156 
discloses the multiple data streams are detected and "for notation simplicity, one and 
only one subcarrier is considered in the following description, wherein the same 
procedure would be repeated for each subcarrier." The method and apparatus of the 
combination will operate using the same disclosed process for each of a plurality of 
subcarriers. Applicant submits that he has been unable to locate any teaching in Ebiko 
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directed to generating a replica of a transmitted symbol for each of a plurality of 
subcarriers as recited in claim 1 . Ebiko discloses the receiver shown in figure 1 . The 
channel estimation section 120 receives a received signal as an input from block 110 
and an input from channel interleaver 170. The input from channel interleaver 170 is an 
interleaved space-time decoding result (paragraph 0021). The result of the decoder is a 
replica of the originally transmitted data symbol. Therefore, the channel estimation 
section 120 receives a replica of a transmitted symbol from the equalizer 130. 
The rejections of the pending claims are stated below. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3 and 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sun et al (US 2005/0152314) in view of Andre (WO 01/37474) further in view of 
Ebiko et al (WO 03/071712). Ebiko et al (US 2004/0161058) is a translation of Ebiko et 
al (WO 03/071712) and is referenced in the rejection stated below. 

Regarding claim 1, Sun discloses an averaging circuit adapted to provide an 
averaged channel estimate by performing a time domain averaging and a frequency 
domain averaging on one or more received inputs (paragraph 0154). An equalizer 
equalizes a received multicarrier symbol based on the averaged channel estimate. The 
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channel estimate H is used to calculate the equalization (paragraphs 0155-0160). Sun 
does not disclose a coarse channel estimator to receive a symbol replica and a received 
symbol to generate a coarse channel estimate. However, it is well known in the art of 
data communication that a received signal is equivalent to the transmitted signal and 
the distortion caused by the medium the transmitted signal travels through prior to being 
received. This fact is shown in figure 3a of Andre. The response H of a channel is equal 
to the received sequence divided by the known transmitted sequence in the frequency 
domain. This is further described in page 9, lines 11-21. The transfer function is the 
channel estimate. It would have been obvious for one of ordinary skill in the art at the 
time of the invention to combine the teachings of Andre into the apparatus of Sun to 
utilize the equation of H(f) = R(f)/T(f) to determine a transfer function (channel estimate). 
The channel estimate is important to determine in a receiver since the distortion cause 
by the channel will degrade the received signal and may prevent the proper recovery of 
the transmitted signal. The combination discloses a known sequence is used to 
determine the channel response. The known sequence will be stored in the receiver. 
The combination does not disclose the generation of a replica of the transmitted symbol. 
Ebiko discloses a received sequence is input to a channel estimation section 120 (figure 
1). The channel estimation section receives a replica of the received signal from the 
equalizer 130 (abstract). The replica of the received signal is de-interleaved 140 and 
decoded 150 to recover the originally transmitted symbol. This symbol is fed to the 
channel estimation section 120 to determine the channel estimation. The channel 
estimation receives a received symbol and the replica of the originally transmitted 
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symbol. It would have been obvious for one of ordinary skill in the art at the time of the 
invention to include an adaptive equalizer in the apparatus. Instead of using a fixed 
replica symbol and being required to transmit a known sequence to determine the 
channel estimate, data is used to calculate the estimate. Therefore, the data rate of the 
system is increased allowing more data to be transmitted in less time than before. 

Regarding claim 2, Sun discloses the averaging circuit is adapted to provide an 
averaged channel estimate by performing time domain averaging and frequency domain 
averaging on one or more received channel estimates (paragraph 0154). 

Regarding claim 3, Sun further discloses the averaging circuit comprises a time 
domain averaging block adapted to perform time domain averaging on a plurality of 
received channel estimates to generate a time domain averaged channel estimate on a 
per subcarrier basis (paragraphs 0154 and 0156). A frequency domain averaging block 
is adapted to perform frequency domain averaging on a received time domain averaged 
channel estimate (paragraph 0154). The time domain averaging is taken prior to the 
FFT and the frequency domain averaging is done after the FFT. 

Regarding claim 10, Sun discloses the multicarrier symbol comprises an OFDM 
symbol (paragraph 0110). 

Regarding claims 1 1 and 13, Sun discloses an averaging circuit adapted to 
provide an averaged channel estimate by performing a time domain averaging and a 
frequency domain averaging on one or more received inputs (paragraph 0154). An 
equalizer equalizes a received multicarrier symbol based on the averaged channel 
estimate. The channel estimate H is used to calculate the equalization (paragraphs 
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0155-0160). Sun discloses the equalizer comprises an adaptive equalizer (paragraph 
0156). Sun does not disclose a coarse channel estimator to receive a symbol replica 
and a received symbol to generate a coarse channel estimate. However, it is well 
known in the art of data communication that a received signal is equivalent to the 
transmitted signal and the distortion caused by the medium the transmitted signal 
travels through prior to being received. This fact is shown in figure 3a of Andre. The 
response H of a channel is equal to the received sequence divided by the known 
transmitted sequence in the frequency domain. This is further described in page 9, lines 
1 1-21 . The transfer function is the channel estimate. It would have been obvious for one 
of ordinary skill in the art at the time of the invention to combine the teachings of Andre 
into the apparatus of Sun to utilize the equation of H(f) = R(f)/T(f) to determine a transfer 
function (channel estimate). The channel estimate is important to determine in a 
receiver since the distortion cause by the channel will degrade the received signal and 
may prevent the proper recovery of the transmitted signal. Andre transmits a known 
sequence to determine the effect of the channel on the received data. The channel can 
be compensated for and data will be properly recovered. The combination does not 
disclose the generation of a replica of the transmitted symbol. Ebiko discloses a 
received sequence is input to a channel estimation section 120 (figure 1). The channel 
estimation section receives a replica of the received signal from the equalizer 130 
(abstract). The replica of the received signal is de-interleaved 140 and decoded 150 to 
recover the originally transmitted symbol. This symbol is fed to the channel estimation 
section 120 to determine the channel estimation. The channel estimation receives a 
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received symbol and the replica of the originally transmitted symbol. It would have been 
obvious for one of ordinary skill in the art at the time of the invention to include an 
adaptive equalizer in the apparatus. Instead of using a fixed replica symbol and being 
required to transmit a known sequence to determine the channel estimate, data is used 
to calculate the estimate. Therefore, the data rate of the system is increased allowing 
more data to be transmitted in less time than before. 

Regarding claim 12, Sun discloses the averaging circuit is adapted to provide an 
averaged channel estimate by performing time domain averaging and frequency domain 
averaging on one or more received channel estimates (paragraph 0154). 

Regarding claim 14, Sun discloses the multicarrier symbol comprises an OFDM 
symbol (paragraph 0110). 

5. Claims 4, 15, 16 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sun et al (US 2005/0152314) in view of Andre (WO 01/37474) further 
in view of Ebiko et al (WO 03/071712) further in view of Kim et al (US 2004/0125235). 

Regarding claim 4, the combination of Sun, Andre and Ebiko discloses the 
apparatus stated above in paragraph 4. The combination does not disclose the 
frequency domain averaging block generates frequency domain averaged channel 
estimates that are used to update coefficients of the equalizer. Kim discloses using 
channel estimates to update coefficients of the equalizer (paragraph 0021 ) to reduce 
channel distortion (paragraph 0021). For this reason, it would have been obvious for 
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one of ordinary skill in the art at the time of the invention to combine the coefficient 
update of Kim into the apparatus of the combination of Sun, Andre and Ebiko. 

Regarding claims 15 and 16, Sun discloses an averaging circuit adapted to 
provide an averaged channel estimate by performing a time domain averaging and a 
frequency domain averaging on one or more received inputs (paragraph 0154). An 
equalizer equalizes a received multicarrier symbol based on the averaged channel 
estimate. The channel estimate H is used to calculate the equalization (paragraphs 
0155-0160). Sun does not disclose a coarse channel estimator to receive a symbol 
replica and a received symbol to generate a coarse channel estimate. However, it is 
well known in the art of data communication that a received signal is equivalent to the 
transmitted signal and the distortion caused by the medium the transmitted signal 
travels through prior to being received. This fact is shown in figure 3a of Andre. The 
response H of a channel is equal to the received sequence divided by the known 
transmitted sequence in the frequency domain. This is further described in page 9, lines 
1 1-21 . The transfer function is the channel estimate. It would have been obvious for one 
of ordinary skill in the art at the time of the invention to combine the teachings of Andre 
into the apparatus of Sun to utilize the equation of H(f) = R(f)/T(f) to determine a transfer 
function (channel estimate). The channel estimate is important to determine in a 
receiver since the distortion cause by the channel will degrade the received signal and 
may prevent the proper recovery of the transmitted signal. The combination discloses a 
known sequence is used to determine the channel response. The known sequence will 
be stored in the receiver. The combination does not disclose the generation of a replica 
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of the transmitted symbol. Ebiko discloses a received sequence is input to a channel 
estimation section 120 (figure 1). The channel estimation section receives a replica of 
the received signal from the equalizer 130 (abstract). The replica of the received signal 
is de-interleaved 140 and decoded 150 to recover the originally transmitted symbol. 
This symbol is fed to the channel estimation section 120 to determine the channel 
estimation. The channel estimation received a received symbol and the replica of the 
originally transmitted symbol. It would have been obvious for one of ordinary skill in the 
art at the time of the invention to include an adaptive equalizer in the apparatus. Instead 
of using a fixed replica symbol and being required to transmit a known sequence to 
determine the channel estimate, data is used to calculate the estimate. Therefore, the 
data rate of the system is increased allowing more data to be transmitted in less time 
than before. The combination of Sun, Andre and Ebiko does not disclose the frequency 
domain averaging block generates frequency domain averaged channel estimates that 
are used to update coefficients of the equalizer. Kim discloses using channel estimates 
to update coefficients of the equalizer (paragraph 0021) to reduce channel distortion 
(paragraph 0021 ). For this reason, it would have been obvious for one of ordinary skill in 
the art at the time of the invention to combine the coefficient update of Kim into the 
apparatus of the combination of Sun, Andre and Ebiko. 

Regarding claim 18, Sun discloses an averaging circuit adapted to provide an 
averaged channel estimate by performing a time domain averaging and a frequency 
domain averaging on one or more received inputs (paragraph 0154). An equalizer 
equalizes a received multicarrier symbol based on the averaged channel estimate. The 
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channel estimate H is used to calculate the equalization (paragraphs 0155-0160). Sun 
does not disclose a coarse channel estimator to receive a symbol replica and a received 
symbol to generate a coarse channel estimate. However, it is well known in the art of 
data communication that a received signal is equivalent to the transmitted signal and 
the distortion caused by the medium the transmitted signal travels through prior to being 
received. This fact is shown in figure 3a of Andre. The response H of a channel is equal 
to the received sequence divided by the known transmitted sequence in the frequency 
domain. This is further described in page 9, lines 11-21. The transfer function is the 
channel estimate. It would have been obvious for one of ordinary skill in the art at the 
time of the invention to combine the teachings of Andre into the apparatus of Sun to 
utilize the equation of H(f) = R(f)/T(f) to determine a transfer function (channel estimate). 
The channel estimate is important to determine in a receiver since the distortion cause 
by the channel will degrade the received signal and may prevent the proper recovery of 
the transmitted signal. Andre transmits a known sequence to determine the effect of the 
channel on the received data. The channel can be compensated for and data will be 
properly recovered. The combination does not disclose the generation of a replica of the 
transmitted symbol. Ebiko discloses a received sequence is input to a channel 
estimation section 120 (figure 1). The channel estimation section receives a replica of 
the received signal from the equalizer 130 (abstract). The replica of the received signal 
is de-interleaved 140 and decoded 150 to recover the originally transmitted symbol. 
This symbol is fed to the channel estimation section 120 to determine the channel 
estimation. The channel estimation receives a received symbol and the replica of the 
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originally transmitted symbol. It would have been obvious for one of ordinary skill in the 
art at the time of the invention to include an adaptive equalizer in the apparatus. Instead 
of using a fixed replica symbol and being required to transmit a known sequence to 
determine the channel estimate, data is used to calculate the estimate. Therefore, the 
data rate of the system is increased allowing more data to be transmitted in less time 
than before. The combination of Sun, Andre and Ebiko does not disclose the frequency 
domain averaging block generates frequency domain averaged channel estimates that 
are used to update coefficients of the equalizer. Kim discloses using channel estimates 
to update coefficients of the equalizer (paragraph 0021) to reduce channel distortion 
(paragraph 0021 ). For this reason, it would have been obvious for one of ordinary skill in 
the art at the time of the invention to combine the coefficient update of Kim into the 
apparatus of the combination of Sun, Andre and Ebiko. 

6. Claims 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al 
(US 2005/0152314) in view of Andre (WO 01/37474) further in view of Ebiko et al (WO 
03/071712) further in view of Papathanasion (US 2004/0142665). 

Regarding claim 5, the combination of Sun, Andre and Ebiko discloses the 
apparatus stated above in paragraph 4. The combination does not disclose the time 
domain averaging is performed using a moving average. Papathanasion discloses 
averaging using a moving average in paragraph 0042. Moving averaging is well known 
in the art for its ability to maintain a constant average value. For this reason, it would 
have been obvious for one of ordinary skill in the art at the time of the invention to 
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combine the teaching of Papathanasion into the apparatus of the combination of Sun, 
Andre and Ebiko. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al 
(US 2005/0152314) in view of Andre (WO 01/37474) further in view of Ebiko et al (WO 
03/071712) further in view of Abeta et al (US 6,757,272). 

Regarding claim 6, the combination of Sun, Andre and Ebiko discloses the 
apparatus stated above in paragraph 4. The combination does not disclose the time 
domain averaging is done by block averaging. Abeta discloses using block averaging 
(column 7, lines 57-67) since block averaging is computationally efficient since the 
average is not being constantly calculated. For this reason, it would have been obvious 
for one of ordinary skill in the art at the time of the invention to combine the block 
averaging of Abeta into the combination of Sun, Andre and Ebiko. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Burd whose telephone number is (571) 272- 
3008. The examiner can normally be reached on Monday - Friday 9 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David C. Payne can be reached on (571) 272-3024. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Kevin M. Burd/ 

Primary Examiner, Art Unit 261 1 
6/24/2008 



